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PUBLIC SAFETY ANSWERING POINT
LANGUAGE DETECTION

FIELD OF THE DISCLOSUR.

L1l

The present disclosure 1s generally directed toward com-
munications and more specifically toward contact centers.

BACKGROUND

Contact centers are often used to direct customer escala-
tions (e.g., contacts) to various contact center resources (€.g.,
agents) based on a determination of the customer’s ques-
tion(s), the customer’s needs, the availability of agents, the

skills of agents, and so on. One speciiic type of contact center
1s known as a Public Safety Answering Point (PSAP)or E911
contact center.

PSAPs experience many umque problems not often
encountered in a traditional contact center, usually because
cach contact 1n a PSAP 1s associated with an emergency. One
problem that 1s more commonly experienced by PSAPs as
compared to traditional contact centers 1s that the opportunity
of language mismatches 1s heightened. Specifically, most
traditional contact centers will first take a customer through
an Interactive Voice Response (IVR) script during which
language preferences/requirements ol the customer can be
ascertained. Usually by the time the customer has finished
interacting with the IVR, the customer’s language prefer-
ences/requirements are determined and the customer can be
assigned to an appropriate agent. PSAPs, on the other hand,
torego the IVR script and connect the caller with an agent as
quickly as possible. As can be expected, 11 the caller and agent
do not speak the same language, or 1 the agent 1s not capable
of understanding the language spoken by the caller, then
serious problems can arise.

Similar problems can arise 1f the caller 1s unable to speak
intelligibly 1n any language. For instance, i the caller has
suifered a stroke and 1s unable to speak itelligibly, then it
will be very difficult to understand the caller, regardless of
language preferences. As another example, 11 the callerisin a
situation where they cannot speak for fear of endangering
themselves, then there will be no opportunity to interact with
the caller verbally.

SUMMARY

It1s with respect to the above 1ssues and other problems that
the embodiments presented herein were contemplated. This
disclosure proposes, among other things, the ability to allow
an agent to mvoke a language assessment module at their
work station and, during their interaction with a caller, deter-
mine the caller’s language preferences and/or language
requirements with the help of the language assessment mod-
ule. In particular, if during an interaction an agent 1s unable to
understand a caller, then the agent may be allowed to interact
with a language assessment module via a language assess-
ment interface on their workstation. The language assessment
interface may enable the agent to begin a language analysis.

In some embodiments, the language analysis may be
capable of determining, 1n an automated or semi-automated
tashion, the customer’s language preferences and/or require-
ments. Alternatively or additionally, the language analysis
may also be capable of determining 11 the caller 1s unable to
speak for any reason (e.g., threat of danger, injury, disability,
etc.). Any or all of these determinations may be analyzed by
the agent and/or the language assessment module to deter-
mine an optimal plan for servicing the caller. Furthermore,
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2

the originally-assigned agent may be provided with one or

more automated tools that enable the agent to communicate

with the caller.

Most PSAPs in the United States operate under the
assumption that the caller both understands and speaks
English, 1s aware of a problem, and calls the PSAP to report
that problem. Unfortunately, that 1s not true 1n every case for
every emergency call. Rather than always having someone
available who knows the language or relying on a translation
service, tools and methods of the present disclosure can
address the language 1ssue quickly and efficiently without
dependence on translators or translation services.

Embodiments of the present disclosure propose a system
used by an agent where there 1s a button on the agent work-
station 1nterface displayed during the call that sends the mes-
sage, “It seems that I am communicating with a caller, but I
cannot understand the caller.” At that point, a large part of the
screen can be devoted to tools that assist the agent in deter-
mining the language 1ssue: 1s the caller speaking a foreign
language (and 11 so, which one), 1s the caller suifering from a
speech deficit, etc.

Linguists indicate that at least one of the top five languages
in the world 1s spoken by 60% of the world’s population, and
that over 97% of the world’s population speak at least one of
the top twenty languages (in many regions of the world,
people speak a local language at home and a more frequently-
used language for commerce). One aspect of the present
disclosure 1s to enable an agent to work together with the
language assessment module to 1dentify the language prefer-
ences/requirements for a caller.

The simplest approach to this problem 1s to use a sequential
search that plays a series of statements such as “Say ‘English’
or press 5 1f you speak English,” and similar statements for
and 1n other languages. These systems may employ a fixed
prior probability distribution of languages to order the
phrases optimally. It could be useful to separate the upstream
and downstream audio components for automated process-
ing.

Embodiments of the present disclosure propose the ability
to augment the language search described above with addi-
tional information, including one or more of the following:

LOCATION CLUES. In some cities, a majority of non-
English calls might be 1n one common second language

(perhaps Spanish 1n southern Texas municipalities or

French 1n northern Maine). Information might also be

gleaned from caller ID. The search can be re-ordered as

a function of local statistics. If the Caller ID (ANI)

identifies the location of the caller as Chinatown, then

Mandarin might be high on the list with Cantonese sec-

ond, and rules could be used similarly for other munici-

palities.

NAME CLUES. If the Caller ID (ANI) identifies the last
name as “Yamamoto,” the search might start with Japa-
nese, while the last name “Singh” or “Kaur” might
encourage the search to start at Punjabia.

PHONETIC CLUES. Groups of languages typically share
phonetic characteristics; linguists use the term “sprach-
bund” to describe a linguistic group of related tongues.
Many people who do not know a language might still be
able to guess whether particular speech 1s “Northern

European,” “Eastern European,” or “East Asian.” This
input could be sought from the agent. Samples could be
made available of common languages in the area, so the
agent could refresh his or her memory during the con-
versation.

HISTORY. Typical Computer Aided Dispatch (CAD) sys-

tems keep a database of all emergency calls. A field
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could be added to capture the language of the caller or to
identify speech impairments. This would increase the
prior estimate of the probability that future calls from
that number might be 1n that language or have the same
challenges. The probable language concept could be
expanded to a geographic cluster or region and used as
an 1ndicator that neighbors might also speak the same
language.

AUTOMATED ANALYSES. With suflicient computa-
tional power, a system can employ tools for “Spoken
Language Identification.” Absent identification tools,
existing translation tools could be used to estimate the
probability that the input language 1s the translated lan-
guage. These operations could be conducted 1n parallel
or 1n the cloud. The search could be ordered to start with
the most likely language given available clues.

In accordance with at least some embodiments, some or all
of these information sources can be merged to estimate the
probabilities for the various languages. Once merged, the
information can be searched by the language assessment
module and the probabilities obtained from the merged infor-
mation can used to order or prioritize the languages that are
tested by the language assessment module.

In addition to distinct languages, the language assessment
module may be configured to query or search for impairments
as well. For instance, the following prompt could be played to
a caller that 1s either unintelligible or not interacting verbally
with the agent: “If you can understand this but cannot speak,
please press 8 now.” This would be particularly useful for
emergency callers suffering aphasia secondary to stroke or
who have recetved 1njuries 1n or near the vocal tract. Once the
search has found a plausible answer, 1t can automatically
coniirm 1t (““We believe you speak Spanish; say “s1” to confirm
this.” 1 that language, or “If you are injured and cannot speak
clearly, press 77).

Embodiments of the present disclosure also propose the
ability to mvoke additional routing or agent selection pro-
cesses 1 the originally-selected agent 1s still mncapable of
handling the call by themselves. For instance, the caller may
be transierred or conference with a different agent having the
appropriate language abilities. Additionally or alternatively,
the originally-selected agent may be provided with one or
more automated tools to help them service the call.

It 1s another aspect of the present disclosure to leverage the
ability of amobile device (e.g., smartphone) to send real-time
data with the call in a Presence Information Data Format-
Location Object (PIDF-LO). These types of objects may one
or more of the following information fields 1n a header that
includes a language preference indicator: contact element,
timestamp, status, and a tuple umbrella element. This lan-
guage preference indicator could be compared to a PSAP’s
language indicator for all currently-available agents, and a
routing or re-routing decision could be made based on the
indicator. In other embodiments, a real-time translation pro-
gram could be administered to assist the selected agent 1n
understanding the caller.

Another aspect of the present disclosure comprises sending
one or more 1images to a caller’s mobile device (e.g., smart-
phone), where each 1image represents a query 1n a variety of
likely languages based on the information described above.
An example of such an image can be found at www.headstar-
tresourcecenter.org/assets/files/ NCCLR_High-Quality_
Translation_Handout_ 2.pdf, the entire contents of which are
hereby incorporated herein by reference.

Another aspect of the present disclosure 1s to provide one
or more pre-recorded soothing and/or information messages
in the determined language (e.g., once confirmed) to help to
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calm the caller while waiting for a translator. As a non-
limiting example, 1f gun shots are heard in the background
and the caller’s preferred language can be deduced as being
Greek, then a prerecorded message can be provided to the
caller such as “stay down and stay calm—help 1s on the way.”
Soothing may help to keep the caller calm enough to follow

the useful mnformation that 1s provided.
In accordance with at least some embodiments of the

present disclosure, the language information gleaned from

this process could first be used by the agent to facilitate
communications with the caller. The information could addi-
tionally or alternatively be forwarded to first responders. The
determined language information can be provided to first
responders from the PSAP. When the first responders receive
the determined language information, the first responders
may be enabled to take actions ranging from getting out a
Spanish phrase sheet and reviewing it 1n the minutes they are
driving to the scene to starting an appropriate translation
application on a mobile device.

In accordance with at least some embodiments, a method
of servicing an emergency contact in a Public Safety Answer-
ing Point (PSAP) 1s disclosed that comprises:

receving a contact from a caller and generating a corre-
sponding work item to represent the contact in the PSAP;

assigning the work item to a first PSAP agent;
during an interaction between the first PSAP agent and
caller, determining that at least one of a language preference
and requirement of the caller 1s unmet by the first PSAP agent;
and

cnabling the first PSAP agent to invoke a language assess-
ment module, the language assessment module providing the
first PSAP agent with one or more tools to determine the at

least one of a language preference and requirement of the
caller.

The term “caller” as used herein can be construed to
include a person or customer that has escalated a contactin a
contact center. A caller can include a customer that has esca-
lated a voice call, a video call, a web call, a chat, text message,
email, or combinations thereolf. Moreover, while embodi-
ments of the present disclosure will describe a caller as being
a person reporting an emergency to a PSAP, it should be
appreciate that embodiments of the present disclosure are not
so limited and the language assessment systems and methods
described herein can be utilized 1n non-emergency contact
centers, enterprise contact centers, and the like.

The term “agent” or “PSAP agent” can be construed to
include one or more human agents operating one or more
contact center endpoints or workstations. In some embodi-
ments, an agent may correspond to a contact center supervi-
sor, a trainee, or an agent. An agent may process a work item
with or without the assistance of an automated processing
resource. For mstance, an automated system may be config-
ured to generate proposed responses to work items or ques-
tions within work 1tems. An agent may be allowed to select
which among the automatically-generated responses are the
best response and/or edit one of the automatically-generated
responses. Accordingly, 1t may be possible that an agent 1s
considered to be “processing” a work 1tem when, 1n fact, an
automated resource 1s being used to assist the agent in the
processing of the work 1tem.

The term “language requirement” or “language prefer-
ence” may be understood to include spoken language prefer-
ences, unspoken language preferences (e.g., sign language,
TTY requirements, etc.), and/or the mnability to communicate
with any language (e.g., due to disability, injury, fear of
speaking, etc.). Accordingly, a caller’s “language require-
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ment” may be determined to be a lack of ability to speak, as
opposed to being determined to be a specific language.

The phrases “at least one”, “one or more”, and “and/or” are

open-ended expressions that are both conjunctive and dis-
junctive 1 operation. For example, each of the expressions
“at least one of A, B and C”, ““at least one of A, B, or C”, “one

or more of A, B, and C”, “one or more of A, B, or C”” and “A,
B, and/or C” means A alone, B alone, C alone, A and B
together, A and C together, B and C together, or A, B and C
together.

The term ““a” or “an” entity refers to one or more of that
entity. As such, the terms “a” (or “an”), “one or more” and “at
least one” can be used interchangeably herein. It 1s also to be

*Y edl

noted that the terms “comprising”’, “including”, and “having”
can be used interchangeably.

The term “automatic” and variations thereof, as used
herein, refers to any process or operation done without mate-
rial human mput when the process or operation is performed.
However, a process or operation can be automatic, even
though performance of the process or operation uses material
or immaterial human mput, 1f the mput 1s received before
performance of the process or operation. Human nput 1s
deemed to be material 1f such mput intluences how the pro-
cess or operation will be performed. Human input that con-
sents to the performance of the process or operation 1s not
deemed to be “material”.

The term “computer-readable medium” as used herein
refers to any tangible storage that participates 1n providing,
instructions to a processor for execution. Such a medium may
take many forms, including but not limited to, non-volatile
media, volatile media, and transmission media. Non-volatile
media includes, for example, NVRAM, or magnetic or opti-
cal disks. Volatile media includes dynamic memory, such as
main memory. Common forms of computer-readable media
include, for example, a floppy disk, a flexible disk, hard disk,
magnetic tape, or any other magnetic medium, magneto-
optical medium, a CD-ROM, any other optical medium,
punch cards, paper tape, any other physical medium with
patterns of holes, a RAM, a PROM, and EPROM, a FLASH-
EPROM, a solid state medium like a memory card, any other
memory chip or cartridge, or any other medium from which a
computer can read. When the computer-readable media 1s
configured as a database, 1t 1s to be understood that the data-
base may be any type of database, such as relational, hierar-
chical, object-oriented, and/or the like. Accordingly, the dis-
closure 1s considered to include a tangible storage medium
and prior art-recognized equivalents and successor media, 1n
which the software implementations of the present disclosure
are stored.

The terms “determine”, “calculate”, and “compute,” and
variations thereot, as used herein, are used interchangeably
and 1nclude any type of methodology, process, mathematical
operation or techmque.

The term “module” as used herein refers to any known or
later developed hardware, software, firmware, artificial intel-
ligence, fuzzy logic, or combination of hardware and sofit-
ware that 1s capable of performing the functionality associ-
ated with that element. Also, while the disclosure 1s described
in terms ol exemplary embodiments, 1t should be appreciated
that individual aspects of the disclosure can be separately
claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

The present disclosure 1s described 1n conjunction with the
appended figures:
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FIG. 1 1s a block diagram of a communication system 1n
accordance with embodiments of the present disclosure;

FIG. 2 1s a block diagram depicting a data structure in
accordance with embodiments of the present disclosure;

FIG. 3 1s a flow diagram depicting a work 1tem assignment
method 1n accordance with embodiments of the present dis-
closure; and

FIG. 4 1s a flow diagram depicting a language/speech
assessment method 1n accordance with embodiments of the
present disclosure.

DETAILED DESCRIPTION

The ensuing description provides embodiments only and 1s
not intended to limait the scope, applicability, or configuration
of the claims. Rather, the ensuing description will provide
those skilled 1n the art with an enabling description for imple-
menting the embodiments. It 1s understood that various
changes may be made in the function and arrangement of
clements without departing from the spirit and scope of the
appended claims.

Furthermore, while embodiments of the present disclosure
will be described in connection with PSAP examples, 1t
should be appreciated that embodiments of the present dis-
closure are not so limited. In particular, embodiments of the
present disclosure can be applied to any contact center con-
struct and, 1n some embodiments, may also be utilized 1n
non-contact center settings. For instance, any communication
scenario mvolving or requiring the need to determine a com-
municant’s speaking and/or language abilities may utilize the
embodiments described herein. The usage of PSAP examples
1s for 1llustrative purposes only and should not be construed as
limiting the claims.

FIG. 1 shows an illustrative embodiment of a communica-
tion system 100 in accordance with at least some embodi-
ments of the present disclosure. The communication system
100 may be a distributed system and, 1n some embodiments,
comprises a communication network 104 connecting one or
more communication devices 108 to a contact center, such as
a PSAP 102. In some embodiments the PSAP 102 includes a
work assignment mechanism 116, which may be owned and
operated by an enterprise or government agency administer-
ing a contact center in which a plurality of resources 112 are
distributed to handle work 1tems (in the form of contacts)
from the communication devices 108.

In accordance with at least some embodiments of the
present disclosure, the communication network 104 may
comprise any type ol known communication medium or col-
lection of communication media and may use any type of
protocols to transport messages or message Iragments
between endpoints. The communication network 104 may
include wired and/or wireless communication technologies.
The Internet 1s an example of the communication network
104 that constitutes an Internet Protocol (IP) network consist-
ing of many computers, computing networks, and other com-
munication devices located all over the world, which are
connected through many telephone systems and other means.
Other examples of the communication network 104 include,
without limitation, a standard Plain Old Telephone System
(POTS), an Integrated Services Digital Network (ISDN), the
Public Switched Telephone Network (PSTN), a Local Area
Network (LAN), a Wide Area Network (WAN), a Session
Initiation Protocol (SIP) network, a Voice over IP (VoIP)
network, a cellular network, and any other type of packet-
switched or circuit-switched network known in the art. In
addition, 1t can be appreciated that the communication net-
work 104 need not be limited to any one network type, and




US 9,167,090 B2

7

instead may comprise a number of different networks and/or
network types. Moreover, the communication network 104
may comprise a number of different communication media
such as coaxial cable, copper cable/wire, fiber-optic cable,
antennas for transmitting/recerving wireless messages, and
combinations thereof.

The communication devices 108 may correspond to com-
munication devices used by contact center callers. In the
example of a PSAP 102, the caller utilizing the communica-
tion device 108 may correspond to an emergency caller. In
accordance with at least some embodiments of the present
disclosure, a customer may utilize therr communication
device 108 to mitiate a work 1item, which 1s generally a request
for aprocessing resource 112. Illustrative work items include,
but are not limited to, a contact directed toward and received
at a contact center, a web page request directed toward and
received at a server farm (e.g., a collection of servers), amedia
request, an application request (e.g., a request for application
resources location on a remote application server, such as a
SIP application server), and the like. The work 1tem may be 1n
the form of a message or collection of messages transmitted
over the communication network 104. For example, the work
item may be transmitted as a telephone call, a packet or
collection of packets (e.g., IP packets transmitted over an IP
network), an email message, an Instant Message, an SMS
message, a fax, and combinations thereof.

The format of the work 1tem may depend upon the capa-
bilities of the communication device 108 and the format of the
communication. In some embodiments, work 1tems are logi-
cal representations within a contact center (e.g., the work
assignment mechamsm 116 of the contact center) of work to
be performed in connection with servicing a communication/
contact received at the contact center. The communication or
contact associated with a work 1tem may be recerved and
maintained at the work assignment mechamsm 116, a switch
or server connected to the work assignment mechanism 116,
or the like until a resource 112 1s assigned to the work 1tem
representing that communication at which point the work
assignment mechanism 116 passes the work 1tem to a routing
engine 140 to connect the communication device 108 which
initiated the communication with the assigned resource 112.
The connection between the communication device 108 and a
resource 112 may be effected by the routing engine 140
assigning one or more communication resources (€.g., sock-
ets, bullers, physical ports, etc.) to establish a communication
path (e.g., media stream such as RTP or SRTP) between the
communication device 108 and resource 112. In some
embodiments, the communication path established between
the communication device 108 and resource 112 may also
carry call control signaling, however, it may also be possible
to maintain the signaling path at the work assignment mecha-
nism 116. Alternatively, the communication device 108 may
be 1mitially connected to a conference bridge or the like by the
routing engine 140 before any resource 112 1s assigned to the
contact. The work assignment mechanism 116 may later
decide which resource(s) 112 are going to be assigned to the
contact and, upon making such a decision, instruct the routing
engine 140 to connect the selected resource(s) 112 to the
conference bridge where the contact 1s being parked.

Although the routing engine 140 1s depicted as being sepa-
rate from the work assignment mechanism 116, the routing,
engine 140 may be incorporated into the work assignment
mechanism 116 or 1ts functionality may be executed by the
work assignment engine 120.

In accordance with at least some embodiments of the
present disclosure, the communication devices 108 may com-
prise any type of known communication equipment or col-
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lection of communication equipment. Examples of a suitable
communication device 108 include, but are not limited to, a
personal computer, laptop, tablet, Personal Digital Assistant
(PDA), cellular phone, smart phone, telephone, or combina-
tions thereof. In general each communication device 108 may
be adapted to support video, audio, text, and/or data commu-
nications with other communication devices 108 as well as
the processing resources 112. The medium used by the com-
munication device 108 to communicate with other commu-
nication devices 108 or processing resources 112 may depend
upon the communication applications available on the com-
munication device 108.

In accordance with at least some embodiments of the
present disclosure, the work 1tem 1s sent toward a collection of
processing resources 112 via the combined efforts of the work
assignment mechanism 116 and routing engine 140. The
resources 112 can erther be completely automated resources
(e.g., Interactive Voice Response (IVR) umits, text-based
menu provider units with a corresponding Dual-Tone Multi-
Frequency (DTMF ) response detection unit, Interactive Voice
and Video Response (IVVR) units, processors, servers, or the
like), human resources utilizing communication devices/
work stations (e.g., human agents utilizing a computer, tele-
phone, laptop, etc.), or any other resource known to be used in
contact centers.

As discussed above, the work assignment mechanism 116
and resources 112 may be owned and operated by a common
entity 1n a contact center format. In some embodiments, the
work assignment mechanism 116 may be administered by
multiple enterprises, each of which has their own dedicated
resources 112 connected to the work assignment mechanism
116.

In some embodiments, the work assignment mechanism
116 comprises a work assignment engine 120 which enables
the work assignment mechamism 116 to make intelligent rout-
ing decisions for work items. In some embodiments, the work
assignment engine 120 1s configured to administer and make
work assignment decisions in a queueless contact center, as 1s
described 1 U.S. Patent Application Serial No. 2011/
0255683 filed Sep. 135, 2010, the entire contents of which are
hereby incorporated herein by reference.

The work assignment engine 120 may reside in the work
assignment mechanism 116 or 1n a number of different serv-
ers or processing devices. In some embodiments, cloud-based
computing architectures can be employed whereby one or
more components of the work assignment mechanism 116 are
made available 1n a cloud or network such that they can be
shared resources among a plurality of diflerent users.

As noted above, the work assignment engine 120 may
comprise the functionality to initially assign work items to a
selected resource 112. In some embodiments, the work
assignment mechanism 116 may also include a work re-
assignment module 132 and language assessment module
124. As will be described in further detail herein, the language
assessment module 124 may be utilized to help an 1imitially-
selected resource 112 (e.g., first-selected agent) interact with
a caller whose language and/or speaking abilities cannot be
readily discerned by the first-selected agent. For example, the
language assessment module 124 may enable the first-se-
lected agent to determine language/speaking preferences and/
or requirements for the caller and, if necessary, the work
re-assignment module 132 may be configured to re-assign the
work 1item (and the caller) to a different resource 112 that 1s
better suited to handle the language/speaking preferences
and/or requirements for the caller.

The 1mitial assignment logic as represented by the work
assignment engine 120 and re-assignment module 132,
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although depicted as being separate modules, may actually be
combined 1nto a single module. Moreover, one or both of the
components 120, 132 do not necessarily need to be executed
by the work assignment mechanism 116, but rather can be
executed by any other component of combination of compo-
nents depicted and described herein.

In some embodiments, the work assignment engine 120 1s
configured to make work assignment decisions for work
items that have yet to be assigned to a resource 112 or agent.
The work re-assignment module 132, on the other hand, may
correspond to a module within the work assignment mecha-
nism 116 that 1s capable of analyzing work items that have
already been assigned to agents 1n response to a detection of
language differences between the initially-selected agent and
the caller.

In some embodiments, an agent’s workstation may include
a language assessment interface 128. The language assess-
ment interface 128 may provide the means by which the agent
can interact with the language assessment module 124. As
one example, 1 an agent 1s having troubles communicating
with a caller for any reason (e.g., due to the caller’s mability
to speak or due to the agent’s inability to understand the
words that are being spoken by the caller), the agent can
utilize the language assessment interface 128 to invoke the
language assessment module 124. In some embodiments, the
language assessment interface 128 may also comprise a
graphical user interface to the agent that enables the agent to
assess language/speech preferences and/or requirements. The
language assessment intertace 128 may also provide an agent
with a script for responding to and/or interacting with the
customer until an analysis by the language assessment mod-
ule 124 1s complete and/or until another agent has been
assigned to the call.

The language assessment interface 128 and/or language
assessment module 124 may have access to call history infor-
mation for customers via a customer information database
136. In some embodiments, the customer information data-
base 136 may contain information describing historical inter-
actions with a particular caller, how such interactions were
resolved, historical language preferences for a caller, pur-
chase history for a caller, and other information pertinent to a
servicing a caller 1n the future.

With reference now to FIG. 2, details of a data structure 200
will be described 1n accordance with embodiments of the
present disclosure. In some embodiments, the data structure
200 can be used to further define attributes or metadata about
work 1tems 1n the contact center. The data structure 200 may
be partially or completely stored 1n the customer information
database 136, in memory of the work assignment mechanism
116, or 1n any other computer memory that 1s maintaining an
instance of information for a caller. Examples of fields that
may be provided in the data structure 200 1nclude, without
limitation, a work 1item 1dentification information field 204, a
work 1tem processing requirements field 208, an attributes
field 212, a routing history field 216, a language information
field 220, and a customer information field 224.

In some embodiments, the work 1tem 1dentification infor-
mation field 204 may comprise information that enables a
unique 1dentification of the work item within the contact
center. For instance, a pseudo-randomly generated work 1tem
identification number may be contained in the work 1tem
identification mformation field. Other examples of 1dentifi-
cation information include, without limitation, work item 1D
numbers, customer ID information, work item status, and so
on.

The work 1tem processing requirements information field
208 may comprise any mformation that describes processing
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requirements specific to the work 1tem. Examples of infor-
mation that may be maintained 1n the work 1tem processing
requirements information field 308 include, without limita-
tion, language requirements (known or assumed), media
requirements (e.g., text, TTY, voice, video, chat, SMS, email,
etc.), skill requirements (e.g., sales, product support, billing,
expertise of particular skills, combinations thereof, etc.), time
of response requirements (e.g., time that work 1tem was cre-
ated, current wait time, estimated wait time, quoted wait time,
etc.), customer level (e.g., gold, platinum, regular, etc. ), goals
of servicing the work 1tem, product or service related to work
item, and so on.

The other attributes mnformation field 212 may comprise
information similar to the work item processing require-
ments, but the attributes mformation may not necessarily
correspond to information used for assigning the work item to
an agent. Examples of information that may be maintained 1n
the other attributes information field 212 include information
such as contact type, service level goals and whether such
goals have or can been achieved, related work 1tems (e.g., 11 a
customer escalated multiple contacts), etc.

The routing history information field 216 may comprise
information that describes where the work item has been
routed within the contact center. For instance, 1f the work 1tem
1s 1nitially recerved at the work assignment engine 120 and
then transferred to a first agent, the routing history field 216
would reflect that information. If the work item 1s subse-
quently re-assigned, transierred, or rerouted back to the work
assignment engine 120 or to a second agent, that information
would also be retlected in the routing history field 216. The
routing history information field 216 may also contain infor-
mation related to routing history of previous work items
escalated by the same customer, thereby enabling the work
assignment engine 120 to try and route subsequent work
items from that customer back to the same agent.

The language information field 220 may contain any type
of information that describes or enables a determination of a
caller’s language preference. For instance, 1f the caller 1s
utilizing a phone capable of sending real-time data with the
call (e.g., language information, presence information, loca-
tion information, etc. ), then any type of language information
sent by the caller may be extracted and stored in the language
information field 220. As other examples, any other informa-
tion that may assist 1n the determination of language prefer-
ences for a caller may be stored in the language information
fiecld 220. Non-limiting examples of such information
include: location clues, caller name clues, phonetic clues,
customer history information, automated analysis informa-
tion, combinations thereot, etc. In addition, any information
that can be used to intelligently construct an automated lan-
guage analysis by the language assessment module 124 could
also be stored 1n the language information field 220. In some
embodiments, any of the above-described language informa-
tion (whether obtained directly from the caller, from the cus-
tomer information database 136, or from some other source)
may be merged to estimate the probabilities for various lan-
guages and the language search performed by the language
assessment module 124 could be ordered based on those
probabilities. As an example, 11 a caller 1s determined to have
the following language probabilities based on known infor-
mation (e.g., Spanish—40%, Italian—25%, Portuguese—
15%, Greek—5%, and other—15%), then the language
assessment module 124 may test the caller’s language abili-
ties 1n the following order: Spanish first, Italian second, Por-
tuguese third, and Greek fourth. By ordering the language
search according to determined language probabilities, the
language assessment module 124 may be configured to deter-
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mine language preferences for the caller more efficiently than
if the search were not ordered.

The customer information field 224 may contain informa-
tion describing the customer including currently-known cus-
tomer information, information provided by the customer
(e.g., by interaction with an IVR system), customer history
information, and/or prospective customer information. The
information in the customer information field 224 may be
obtained from the customer, from the customer information
database 136, from the Internet or social media feeds, or from
any other source regardless of whether the source is internal
or external to the contact center.

With reference now to FIG. 3, an illustrative method of
iitially assigning a work item in a contact center will be
described in accordance with embodiments of the present
disclosure. While the illustrative example will primarily ret-
cerence an emergency caller that has escalated a real-time
work 1tem 1n a PSAP 102, 1t should be appreciated that the
method disclosed herein 1s not so limited. Specifically, the
embodiments described herein can be applied to PSAP and
non-PSAP contact centers as well as real-time, near-real-
time, and non-real-time contacts.

The method begins when a contact 1s received 1n the con-
tact center (step 304). A work 1tem 1s then generated within
the work assignment mechanism 116 to represent that contact
for the duration of the contact’s life within the contact center.

Once the work 1tem 1s generated, the method continues
with the work assignment engine 120 determining customer
information for the caller (step 308). In some embodiments,
this step can include referencing the customer information
database 136 to determine 1f any historical information 1s
available for the caller. Alternatively or additionally, the caller
may be routed to an IVR that 1s configured to extract certain
basic information from the caller prior to making a work 1tem
routing decision. As can be appreciated, it may not always be
teasible to route a customer through an IVR experience, espe-
cially in a PSAP 102 environment. Other information obtain-
able from the call itself (e.g., caller ID (ANI) information,
PIDF-LO 1information describing language preferences,
caller location information, any other information contained
in a call header, etc.) may also be obtained during this step.

Based on the information obtained during step 308, the
work assignment engine 120 1s capable of making an 1nitial
determination of work item processing requirements for the
work 1tem (step 312). As can be appreciated, the work 1tem
processing requirements may attempt to satisty imitially-de-
termined language preferences of the caller. However, if such
information was unobtainable initially or no efforts were
initially made to obtain such information, then the processing
requirements may simply correspond dictate that the work
item should be assigned to the next available agent, regardless
of the agent’s skills.

The work assignment engine 120 1s then capable of ana-
lyzing the work 1tem’s processing requirements and compar-
ing such requirements to processing capabilities of resources
112 1n the contact center (step 316). As mentioned, this analy-
s1s of resources may account for mitially-determined lan-
guage and/or speaking abilities of the customer, or the analy-
s1s may simply imnvolve searching for the next available agent
or an agent that has been 1dle the longest.

Based on 1ts analysis in step 316, the work assignment
engine 120 makes a preliminary determination of the best
agent to recerve the work 1item (step 320) and assigns the work
item to the selected agent (step 324). This mitially-assigned
agent 1s then connected with the customer (step 328). In
particular, the work assignment engine 120 may instruct the
routing engine 140 to connect the resource 112 operated by
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the agent with the communication device 108 being operated
by the caller. At this point, the caller 1s capable of communi-
cating with the agent and servicing of the work item can
commence.

With reference now to FIG. 4, an illustrative language/
speech assessment method will be described 1n accordance
with embodiments of the present disclosure. The method
begins when an input 1s received from an agent at the lan-
guage assessment interface 128, where the mput indicates
that the agent 1s having communication difficulties with the
caller (step 404). In response to recerving such an input from
the agent, the language assessment module 124 1s then
invoked to begin a language/speech analysis process (steps
408 and 412). In particular, the language assessment module
124 may begin any number of different language/speech
assessment processes depending upon the amount of infor-
mation already known about the caller, the amount of addi-
tional information provided to the language assessment mod-
ule by the agent, and the like. The language/speech analysis
processes performed by the language assessment module 124
may be completely automated or may utilize inputs received
from the caller and/or agent.

A couple of illustrative, but non-limiting, examples of a
language/speech analysis process that may be performed will
now be described. It should be appreciated that any of these
processes could be combined or partially performed without
departing from the scope of the present disclosure. As a first
example, the background processes invoked by the language
assessment module 124 during the 1nitial phases of the inter-
action may have looked up the number supplied by Caller ID
and the associated subscriber name, which 1s “Johann
Schmitt” and address. Those details appear on the screen via
the language assessment interface 128 as they are discovered.
Queries into a Geographic Information System reveal that the
address 1s 1n the “Little Germany” section of town, and que-
ries 1nto a name database reveal that the first name Johann 1s
commonly associated with German speakers, as 1s the last
name. The language assessment module 124, based on this
information, may estimate that the caller 1s speaking German
with a 60% probability. Perhaps an entry in the customer
information database 136 also indicates that an emergency
call several years ago from this number involved a person who
spoke only German. Each one of these facts appears on the
screen as 1t 1s learned, along with any hints suggestive of any
other languages.

In another example, the language assessment module 132
may generate and send to the caller’s device one or more
images 1n a variety of languages. Thus, 11 1t 1s known that the
caller 1s calling from a smart phone, then 1t might be useful to
send down 1mages such as “Press here for SELECTED LAN-
GUAGE” 1n a variety of languages.

In yet another example, as soon as it 1s clear that English
1sn’t working and there 1s any guess for a well-known lan-
guage, a simple IVR-like system 1s started in that language,
always aided by the mitially-selected agent who 1s monitor-
ing the entire process and 1s able to use his experienced ear to
note stress, distress and other critical sounds. The resulting
discourse 1n German will here be represented 1n English: Do
you speak German? If the relieved caller screams “Yes! Yes!”™
then the system might process that, or the agent might aid 1t
with a clue on the screen such as “Ja (pronounced ‘Yah)
means Yes” . If the voice analysis 1s unsuccessiul, the system
might try again: If you speak German, press 6.

As another example, assume that the caller 1s a native
speaker of Hind1 who speaks almost no English and attempts
to call a friend 1n India (Country Code 91) who lives 1n Delhi
(Area Code 11). The person forgets to dial the US exit code of
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011, and dials just 91-11-<8-digit number>. The caller 1s then
shocked to find himself speaking to a 911 Dispatcher who
does not speak Hindi. The language assessment module 124
may analyze the fact that 911 calls from the location where
the call 1s originating often are directed toward India and the
language assessment module 124 may determine that the
most probable language being spoken by the caller 1s Hindi.

As still another example, if the caller 1s deaf, then the
language assessment module 124 may be configured to deter-
mine that the caller 1s deaf and can then alter the responses
based on such a determination. Specifically, when people
who have been deal since birth or early childhood try to
speak, the sound of their voice often has a distinct “accent”
that has characteristics unlike that of any foreign accent. The
language assessment module 124 may be configured to detect
such an “accent”, 1dentify the caller as a deaf caller, and then
alter the way that the PSAP responds to the deaf caller in an
appropriate manner (€.g., by providing text or text plus voice
instead of providing voice only responses to the caller).

After the language assessment module 124 has performed
some amount of language/speech analysis, the language
assessment module 124 determines 11 1t has enough informa-
tion to determine or guess the caller’s language/speech capa-
bilities with a reasonable degree of certainty (step 416). 11 this
query 1s answered negatively, additional analysis 1s per-
formed by the language assessment module 124 (step 420)
and then the method returns to step 412.

If, on the other hand, the query of step 416 1s answered
allirmatively, the method proceeds with the language assess-
ment module 124 (with or without the assistance of the agent)
providing one or more queries to the caller to determine 11 the
language/speech capabilities determined/guessed in step 416
can be confirmed (step 424). The confirmation of the caller’s
language/speech capabilities may be performed with any
number of queries (e.g., text queries, verbal queries, image-
based queries, combinations thereof, etc.). IT the language/
speech capabilities of the caller are not confirmed with the
query, then the method returns to step 412.

Conversely, if the query of step 424 1s answered aifirma-
tively, the method proceeds by optionally providing the deter-
mined language/speech information to first responders en
route to the location of the emergency (e.g., the location of the
caller) (step 428). Alternatively or additionally, the caller may
be provided with additional feedback to try and help soothe or
relax the caller (step 432). If possible, the additional feedback
may be provided in the confirmed language. Moreover, the
additional feedback may be provided with any type or com-
bination ol messages.

The method then proceeds with the work re-assignment
module 132 re-analyzing the resources 112 to determine it
another resource/agent 1s available that can better match the
language/speech speech preferences of the caller (step 436).
If the work re-assignment module 132 determines that
another agent 1s available with language capabilities that bet-
ter meet the caller’s needs, then the work re-assignment mod-
ule 132 causes the work 1tem to be re-assigned to the new
agent and instructs the routing engine 140 to connect the
caller with the new agent (step 444). If no such agent is
available, then the agent that originally invoked the language
assessment module 124 may be provided with updated scripts
via the language assessment interface 128 (step 440). The
script may enable the agent to assist the caller even though the
agent 1s not proficient 1n the caller’s preferred language.

In the foregoing description, for the purposes of illustra-
tion, methods were described 1n a particular order. It should
be appreciated that 1n alternate embodiments, the methods
may be performed 1n a different order than that described. It
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should also be appreciated that the methods described above
may be performed by hardware components or may be
embodied 1n sequences of machine-executable instructions,
which may be used to cause a machine, such as a general-
purpose or special-purpose processor (GPU or CPU) or logic
circuits programmed with the instructions to perform the
methods (FPGA). These machine-executable instructions
may be stored on one or more machine readable mediums,
such as CD-ROMs or other type of optical disks, tloppy
diskettes, ROMs, RAMs, EPROMs, EEPROMSs, magnetic or
optical cards, flash memory, or other types of machine-read-
able mediums suitable for storing electronic instructions.
Alternatively, the methods may be performed by a combina-
tion of hardware and software.

Specific details were given 1n the description to provide a
thorough understanding of the embodiments. However, 1t will
be understood by one of ordinary skill in the art that the
embodiments may be practiced without these specific details.
For example, circuits may be shown in block diagrams in
order not to obscure the embodiments 1n unnecessary detail.
In other instances, well-known circuits, processes, algo-
rithms, structures, and techniques may be shown without
unnecessary detail 1n order to avoid obscuring the embodi-
ments.

Also, 1t 1s noted that the embodiments were described as a
process which 1s depicted as a flowchart, a flow diagram, a
data tlow diagram, a structure diagram, or a block diagram.
Although a flowchart may describe the operations as a
sequential process, many of the operations can be performed
in parallel or concurrently. In addition, the order of the opera-
tions may be re-arranged. A process 1s terminated when its
operations are completed, but could have additional steps not
included in the figure. A process may correspond to amethod,
a function, a procedure, a subroutine, a subprogram, etc.
When a process corresponds to a function, its termination
corresponds to a return of the function to the calling function
or the main function.

Furthermore, embodiments may be implemented by hard-
ware, software, firmware, middleware, microcode, hardware
description languages, or any combination thereof. When
implemented in software, firmware, middleware or micro-
code, the program code or code segments to perform the
necessary tasks may be stored 1n a machine readable medium
such as storage medium. A processor(s) may perform the
necessary tasks. A code segment may represent a procedure,
a function, a subprogram, a program, a routine, a subroutine,
a module, a software package, a class, or any combination of
instructions, data structures, or program statements. A code
segment may be coupled to another code segment or a hard-
ware circuit by passing and/or receiving information, data,
arguments, parameters, or memory contents. Information,
arguments, parameters, data, etc. may be passed, forwarded,
or transmitted via any suitable means including memory shar-
Ing, message passing, token passing, network transmission,
etc.

While illustrative embodiments of the disclosure have been
described 1n detail herein, it 1s to be understood that the
inventive concepts may be otherwise variously embodied and
employed, and that the appended claims are intended to be
construed to include such variations, except as limited by the
prior art.

What 1s claimed 1s:

1. A method performed by a processor of servicing an
emergency contact i a Public Safety Answering Point
(PSAP) call center, the method comprising:
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receiving a contact from a caller at a work assignment
mechanism and generating a corresponding work 1tem
to represent the contact 1n the PSAP call center;

prior to assigning the work item to a first PSAP agent,
performing a first language assessment process at a work
assignment engine based on data sources associated
with the caller stored in a customer imnformation data-
base, wherein the data sources are two or more of the
following: location information for the caller, caller
identification information, caller name information,
phonetic information, customer history information,
and language probabilities;

based on the first language assessment process, making a
first probabilistic determination of an at least one of a
language preference and requirement of the caller;

based on the first probabilistic determination of the at least
one of a language preference and requirement of the
caller, assigning the work 1tem to a first PSAP agent who
meets the at least one language preference and require-
ment,

during an interaction between the first PSAP agent and
caller, determining that the at least one of a language
preference and requirement of the caller 1s not com-
pletely satisfied by the first PSAP agent; and

enabling the first PSAP agent to invoke a processor-execut-
able language assessment module, the language assess-
ment module providing the first PSAP agent with one or
more tools to determine the at least one of a language
preference and requirement of the caller.

2. The method of claim 1, further comprising;

performing a second language assessment processes, the
second language assessment processes being configured
to probe further the at least one of a language preference
and requirement;

based on the second language assessment processes, mak-
ing a second probabilistic determination of the at least
one of a language preference and requirement of the
caller; and

attempting to confirm with the caller whether the second
probabilistic determination of the at least one of a lan-
guage preference and requirement 1s accurate.

3. The method of claim 2, further comprising;

receiving confirmation from the caller that the probabilistic
determination of the at least one of a language prefer-
ence and requirement 1s accurate.

4. The method of claim 3, further comprising;

updating a script to the first PSAP agent, the updated script
including mformation to assist the first PSAP agent to
communicate with the caller.

5. The method of claim 3, further comprising;

selecting a second PSAP agent that 1s better suited to com-
municate with the caller than the first PSAP agent; and

transterring the caller from the first PSAP agent to the
second PSAP agent.

6. The method of claim 1, further comprising:

determining that the caller 1s unable or unwilling to speak;
and

providing the caller with additional information that 1s
configured to calm the caller even though the caller 1s
unable or unwilling to speak.

7. A non-transitory computer readable medium having
stored thereon 1nstructions that cause a computing system to
execute a method of servicing a contact in a contact center, the
instructions comprising:
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instructions configured to recerve a contact from a caller at
a work assignment mechanism and generate a corre-
sponding work item to represent the contact in the con-
tact center;
instructions configured to perform a first language assess-
ment process at a work assignment engine based on data
sources associated with the caller stored in a customer
information database, wherein the data sources are two
or more of the following:
location information for the caller, caller i1dentification
information, caller name information, phonetic infor-
mation, customer history information, and language
probabilities;
instructions configured to, based on the first language ass-
esment process, make a first probabilistic determination
of an at least one of a language preference and require-
ment of the caller;
instructions configured to, based on the first probabilistic
determination of the at least one of a language prefer-
ence and requirement of the caller, assign the work 1tem
to a first agent;
instructions configured to, during an interaction between
the first agent and caller, determine that the at least one
of a language preference and requirement of the caller 1s
not completely satistied by the first agent; and
instructions configured to enable the first agent to invoke a
processor-executable language assessment module, the
processor-executable language assessment module pro-
viding the first agent with one or more tools to determine
the at least one of a language preference and requirement
of the caller.
8. The computer readable medium of claim 7, wherein the
instructions further comprise:
instructions configured to perform a second language
assessment processes, the second language assessment
processes being configured to probe the at least one of a
language preference and requirement;
instructions configured to, based on the second language
assessment processes, make a second probabilistic
determination of the at least one of a language prefer-
ence and requirement of the caller; and
instructions configured to attempt to confirm with the
caller whether the second probabilistic determination of
the at least one of a language preference and requirement
1s accurate.
9. The computer readable medium of claim 8, wherein the
instructions further comprise:
instructions configured to recerve confirmation from the
caller that the probabilistic determination of the at least
one of a language preference and requirement 1s accu-
rate.
10. The computer readable medium of claim 9, wherein the
instructions further comprise:
instructions configured to determine that the caller 1s deaf
and, 1n response thereto, enhance communications with
the caller to include a visual form of communication.
11. The computer readable medium of claim 9, wherein the
instructions further comprise:
instructions configured to select a second agent that 1s
better suited to communicate with the caller than the first
agent; and
instructions configured to transfer the caller from the first
agent to the second agent.
12. The computer readable medium of claim 7 wherein the
instructions further comprise:
instructions configured to determine that the caller 1s
unable or unwilling to speak; and
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instructions configured to provide the caller with addi-

tional information that 1s configured to calm the caller

even though the caller 1s unable or unwilling to speak.

13. A contact center, comprising;

a processor configured to execute programming nstruc-

tions stored 1n memory; and

memory comprising instructions that are executable by the

processor, the mstructions including:

a work assignment instruction performed by a work
assignment mechanism to recetve a contact from a
caller, generate a corresponding work item to repre-
sent the contact in the contact center, and assign the
work 1tem to a first agent based on a preliminary
language assesment process based on data sources
associated with the caller stored 1n a customer infor-
mation database, wherein the data sources are two or
more of the following: location information for the
caller, caller 1dentification information, caller name
information, phonetic information, customer history
information, and language probabilities; and

a language assessment instruction performed by a pro-
cessor-executable language assesment module to,
during an interaction between the first agent and
caller, determine that at least one of a language pret-
erence and requirement of the caller 1s not completely
satisfied by the first agent, and, 1n response thereto,
provide the first agent with one or more tools to deter-
mine the at least one of a language preference and
requirement of the caller.

14. The contact center of claim 13, wherein the language
assessment module 1s further configured to perform a second-
ary language assessment process that further probes the at
least one of a language preference and requirement, and then
based on the secondary language assessment process, make a
probabilistic determination of the at least one of a language
preference and requirement of the caller.

15. The contact center of claim 14, wherein the language
assessment module 1s further configured confirm with the
caller whether the probabilistic determination of the at least
one of a language preference and requirement 1s accurate.
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16. The contact center of claim 13, wherein the language
assessment module 1s further configured to determine that the
caller 1s unable or unwilling to speak.

17. The method of claim 1, wherein the data sources are
sent from a mobile device 1n real time, the data sources are
included 1n a header comprising one or more of the following:
contact element, timestamp, status, and tuple umbrella ele-
ment.

18. The method of claim 2, further comprising, sending one
or more 1mages to the caller’s mobile device, wherein each
image represents a query in the at least one of a language
preference and requirement selected based on the second
probabilistic determination.

19. The method of claim 3, further comprising:

alter recerving confirmation from the caller that the proba-

bilistic determination of the at least one of a language
preference and requirement 1s accurate, providing the
confirmed at least one of a language preference and
requirement to to first responders.

20. The instructions of claim 8, further comprising:;

instructions configured to receive data sources sent from

the caller’s mobile device 1n real time, the data sources
are included 1n a header comprising one or more of the
following: contact element, timestamp, status, and tuple
umbrella element;

instructions configured to send one or more 1mages to the

caller’s mobile device, wherein each 1mage represents a
query 1n the at least one of a language preference and
requirement selected based on the second probabilistic
determination; and

instructions configured to recerve confirmation from the

caller that the second probabilistic determination of the

at least one of a language preference and requirement 1s
accurate; and

instructions configured to provide the confirmed at least
one ol a language preference and requirement to first
responders.
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